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(57) Abstract: A magnetically-activatable sheet product is provided comprising a pair of laminated outer sheets between which is 
a magnetic layer comprising magnetically-activatable particles in a binder matrix, the outer sheets having sufficient opacity to mask 
^ the appearance of the magnetic layer; at least one of the outer sheets being provided on its outward facing surface with a coating 
which comprises either microcapsules containing a solution of at least one chromogenic material, or dispersed droplets containing at 
^ least one chromogenic materia! in a pressure -rupturable matrix, or a colour developer composition, or both microcapsules containing 
at least one chromogenic material and also a colour developer. 
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MTTT.TT-LAYER CARBONLESS SH EET PRODUCT 

5 

This invention relates to a multi-layer carbonless sheet product, one of the layers of 
which comprises magnetically-activatable particles in a binder matrix. 

Various types of pressure-sensitive (so-called "carbonless") copying paper are known, of 

10 which the most- widely used is the transfer type. A business forms set using the transfer 
type of pressure-sensitive copying paper comprises an upper sheet (usually known as a 
"CB" sheet) coated on its lower surface with microcapsules containing a solution in an 
oil solvent or solvent composition of at least one chromogenic material and a lower sheet 
(usually known as a "CF" sheet) coated on its upper surface with a colour developer 

1 5 composition. If more than one copy is required, one or more intermediate sheets (usually 
known as "CFB" sheets) are provided, each of which is coated on its lower surface with 
microcapsules and on its upper surface with colour developer composition. Imaging 
pressure exerted on the sheets by writing, typing or impact printing ruptures the 
microcapsules, thereby releasing and transferring chromogenic material solution on to 

20 the colour developer composition and giving rise to a chemical reaction which develops 
the colour of the chromogenic material and so produces a copy image. In a variant of the 
above-described arrangement, the solution of chromogenic material may be present as 
dispersed droplets in a continuous pressure-rupturable matrix instead of being contained 
within discrete pressure-rupturable microcapsules. In another type of pressure-sensitive 

25 copying system usually known as a self-contained or autogenous system, microcapsules 
and colour developing co-reactant material are coated onto the same surface of a sheet, 
and writing, typing or printing on a sheet placed above the thus-coated sheet causes the 
microcapsules to rupture and release the solution of chromogenic material, which then 
reacts with the colour developing material on the sheet to produce a coloured image. 



30 



Such forms are generally used in applications involving an iterative or repeated process 
in which various sheets are removed at various stages in the process, often with 
additional written information, for example a signature or date, being added to one or 
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more sheets. Loss or alteration of written data can cause a problem, and elaborate paper 
handling systems need to be in place to ensure proper tracking. 



International (PCT) Patent Application No. WO 01/92961 A discloses a sheet material 
5 carrying a coating containing cavities in which electrically- and/or magnetically- 

activatable particles are located. The thus-coated sheet material is machine-writable and 
-readable in a similar manner to media such as audio or video tapes, and floppy and hard 
disks for use in computers. The magnetically-activatable particles disclosed in WO 
01/92961 A are of the same general kind as used in media as just referred to, and include 
10 chromium dioxide, iron oxide, polycrystalline nickel-cobalt alloys, cobalt-chromium or 
cobalt-samarium alloys, or barium-ferrite. The base sheet on which the particles are 
coated is typically a natural or synthetic paper. 

Such magnetically-activatable materials are strongly-coloured, for example dark brown, 
1 5 dark grey or black. As a result, papers carrying coatings of such materials have an 
aesthetically-unattractive appearance which does not match the excellent whiteness, 
opacity, printability and appearance normally expected of good quality paper products. 

WPI Abstract Acc. No. 1989-244425 of JP 1 176325 describes a magnetic recording 
20 paper with good printability which consists of a base paper, a magnetic recording layer 
formed on one side of the base paper, and a coating formed on the magnetic recording 
layer and made from an aqueous paint containing a white pigment. 

Our experience is that it is not readily possible to mask the unattractive appearance of the 
25 magnetic layer of such products by the provision of a white-pigmented topcoat over the 
magnetically-activatable coating, unless very high pigment coatweights are used, for 
example of the order of 20 g m" 2 . Even with such coatweights, the appearance of the 
final product may not be fully satisfactory. 

30 WPI Abstract Acc. No. 2000-649395 of JP 2000192398 describes a wallpaper 

comprising sheets of paper containing iron powder kneaded with paste in between, which 
can be affixed to a concrete wall or to plaster board. Pictures and posters can then be 
affixed to the wall using magnets. 
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UK Patent Application No. 2109302A describes a sheet material comprising a three- 
layer laminate, the outer layers of the laminate being made of paper, and the middle layer 
of which is opaque. The middle layer may be a ferric oxide or magnetic oxide 
composition, and the specification states that sheet material in which a ferric oxide 
5 composite is present in the middle layer has been found to be capable of retaining 
magnetic images similarly to recording tape. 

\\ 

None of the above prior art makes any mention of pressure-sensitive papers. 

10 The present invention provides a magnetically-activatable sheet product comprising a 
pair of laminated outer sheets between which is a magnetic layer comprising 
magnetically-activatable particles in a binder matrix, the outer sheets having sufficient 
opacity to mask the appearance of the magnetic layer; at least one of the outer sheets 
being provided on its outward facing surface with a coating which comprises either 

15 microcapsules containing a solution of at least one chromogenic material, or dispersed 
droplets containing at least one chromogenic material in a pressure-rupturable matrix, or 
a colour developer composition, or both microcapsules containing at least one 
chromogenic material and also a colour developer. 

20 The outward facing surfaces may be coated with microcapsules containing a solution of 
at least one chromogenic material, or dispersed droplets containing at least one 
chromogenic material in a pressure-rupturable matrix on one side of the sheet and a 
colour developer composition on the opposite side of the sheet. A combination of the 
described coatings could also be used to manufacture self-contained CB sheets and the 

25 like commonly used in the carbonless paper industry. 

The sheet product according to the invention is a sheet which is a pressure-sensitive 
copying system, or which comprises part of a pressure-sensitive copying system. Thus 
the sheet may comprise a CF layer, CB layer or autogenous layer via single coating. A 
30 CFB sheet could comprise CB and CF coating layers applied to opposite sides of the 
sheet. 

The invention also provides a method of storing digital magnetic data, which comprises 
writing digital data to a product according to the invention using a magnetic data writer. 



» • 
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The invention also provides a method of reading digital magnetic data, which comprises 
writing digital data to a product according to the invention using a magnetic data writer, 
and subsequently reading said data using a magnetic data reader. 

5 The outer sheets are preferably of paper, although plastic sheet materials which simulate 
the properties of paper (so-called "synthetic paper") can alternatively be used. 

The magnetic layer may be formed by a coating (hereafter referred to as a "magnetic 
coating") on the inwardly facing surface of one or both of the outer sheets, or may be 
10 formulated as a laminating adhesive which is applied as or just before the two outer 
sheets are brought together in a laminating press or similar equipment. 

In a preferred embodiment of the invention, the or each (one or both) outer sheet carries 
a pigment/binder primer coat on its inward facing surface. This enhances the masking 
1 5 effect, and also improves the magnetic properties of the product. It improves the "hold 
out" properties of the sheet with respect to a subsequently-applied magnetic coating, 
thereby facilitating the application of the magnetic coating in a uniform and even manner 
and minimizing waste of the magnetic coating by absorption into the body of the sheet. 

20 Conveniently, the outer sheets are substantially identical (other than the outer coating 

layer(s)) and each comprises a base sheet of natural or synthetic paper, a pigment/binder 
primer coat and a magnetic coating on top of the primer coat. When laminated, the 

■ 

magnetic coatings are in face to face contact, and together form a single central magnetic 
layer. Alternatively, the magnetic layer can be formed by a magnetic coating present on 

25 only one of the two outer sheets. In either case, an additional laminating binder or 
adhesive is normally used to secure the sheets together to form the laminate. Such a 
binder may be, for example, a polyvinyl alcohol, a latex, a starch or a proteinaceous 
binder such as a soy protein derivative. A still further possibility, as already mentioned, 
is for the magnetic coating to be formulated as a laminating adhesive which is applied as 

30 or just before the two outer sheets are brought together in a laminating press or similar 
equipment. The adhesive or binder component of such an adhesive can be as just 
described for a laminating adhesive not containing magnetically-activatable particles. 
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The primer coat which may be present on one or both of the outer sheets is typically 
formulated from conventional coating pigments as used in the paper industry, for 
example calcium carbonate (particularly precipitated calcium carbonate), kaolin or other 
clays (particularly calcined clays) and/or, where high opacity is required and justifies the 
5 extra cost, titanium dioxide. The binder used can be conventional, for example a latex 
(particularly a styrene-butadiene or acrylic latex), a starch or starch derivative, a 
polyvinyl alcohol and/or a soy protein derivative or other proteinaceous material. The 
primer coatweight is typically in the range of about 5 to 15 g m" 2 , but this can vary in 
accordance with the masking effect desired and the basis weight of the outer sheets used 
10 (heavier base papers normally require lower primer coatweights). 

The magnetic coating can be formulated from magnetically-activatable materials as 
already referred to, for example chromium dioxide, iron oxide, polycrystalline nickel- 
cobalt alloys, cobalt-chromium or cobalt-samarium alloys, or barium-ferrite, although 

1 5 these do not constitute a comprehensive list of suitable materials. The binder used can 
be selected from the same materials as disclosed above for use in the laminating 
adhesive, but is typically a styrene-butadiene or acrylic or other latex. The coatweight 
applied is typically such that up to about 10 g m' 2 of magnetically-activatable material is 
present, but this can be varied in accordance with the level of magnetic character 

20 required. The magnetic coating can if desired contain an extender such as calcium 

carbonate, which not only offers cost reduction but also helps to reduce the darkness of 
the magnetic layer. 

The material used for the outer sheets must be such as to provide a satisfactory masking 
25 effect and desirability also a good final product appearance, and capable of being visibly 
written or printed upon satisfactorily, but otherwise can be chosen to suit the intended 
final use of the laminated sheet product. For example, the outer sheets may be of a 
lightweight base paper (typically about 50 g m' 2 or less), so that when laminated, the 
final product will not be excessively thick or heavy. Lightweight base papers of the kind 
30 conventionally used in pressure-sensitive copying paper are of course particularly 

suitable in this context, since they are of good appearance and combine lightness with 
strength. In general, an outer sheet will be regarded as having sufficient 
coverage/opacity to mask the appearance of the magnetic layer if the whiteness of the 
resulting product, measured on an Elrepho 3000 instrument with the use of TJV light 
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enhancement, is within 5 points of the original base sheet on the L scale. Preferably the 
whiteness approaches that of the original base sheet used to produce the product. 



Although it is possible to use a primer coat on each outer sheet to achieve the desired 
opacity, smoothness and hold-out for the outer sheets of the final laminated product, 
uncoated papers can be used for one or both of the outer sheets. Where the product 
contains only one outer sheet bearing an inward-facing primer coat, magnetic data is 
preferably written to and read from the side of the product carrying the primer coating. 



10 Because of the nature of the processes in which pressure-sensitive papers are commonly 
used, the ability of one or more sheets of a set to carry magnetic information as well as 
visible information is a major advance, since it reduces or eliminates the requirement for 
human intervention and/or the requirement for retention of data stored, for example on 
business forms, in physical rather than electronic form. The present invention enables 

15 sheets to be provided not only with visible written information, but also with 

magnetically written information. This provides major benefits in terms of paper 
handling and consequential lowering of costs, in numerous circumstances. 

Pressure sensitive coatings containing microcapsules would normally but not exclusively 
20 be coated following the lamination of the outer sheets described above, to prevent 

premature capsule rupture and impaired carbonless image formation. Non-mi crocapsule 
containing coatings may be coated either before or after the lamination of the outer 
sheets described above, as pressures applied to these coatings do not influence their 
carbonless image forming characteristics. 

25 

A preferred example of a product according to the invention comprises a first outer sheet 
provided with a pigment/binder primer coat on its inward facing surface, a magnetic 
layer comprising magnetically-activatable particles in a binder matrix, and a second 
outer sheet being provided on its outward facing surface with a coating which comprises 
30 a colour developer composition. Such a sheet will provide the bottom sheet of a set of 

business forms, and magnetic data can be written and read onto the form from the bottom 
of the set. 
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The invention will now be illustrated by the following Examples, in which all parts and 
percentages are by weight unless otherwise specified. Figures 1 to 6 illustrate products 
obtained in the Examples. Examples 1 to 3 illustrate basic techniques for producing a 
laminated sheet including a magnetic layer, while Examples 4 to 10 illustrate carbonless 
5 products according to the invention. 

Example 1 

The product formed in this example is illustrated in Figure 1, in which (1) represents 
sheets of paper; (2) represents pigment/binder primer coats applied to the inward facing 
10 surfaces of sheets (1); and (3) represents a magnetic layer. 

A 49 g m " 2 strong lightweight base paper of the kind conventionally used in pressure- 
sensitive copying paper was blade coated on a large-scale pilot plant coater with a 46% 
solids content aqueous primer coat formulation of the following composition: 

15 

Component 
Calcined clay 
Oxidised potato starch 
Styrene-butadiene latex 

20 

The coatweight applied was about 9 g m" 2 on a dry basis, and the result was an opaque 
paper with a flat primer-coated surface. 

V 

The primer coated surface was then coated with a 41% solids content aqueous magnetic 
25 coating formulation using a small scale pilot plant blade coater. The coatweight applied 
was about 1 0 g m" 2 on a dry basis, and the coating formulation was as follows: 



Parts bv weight (dry basis) 
100 
5 
15 



Component Parts by weight (dry basis) 

Iron oxide ^ 
30 Styrene-butadiene latex 17 - 6 



A small-scale pilot coater/laminating press was used to laminate one ply of primer-and 
magnetic-coated paper as just described to a primer-coated sheet as described above but 
which did not carry a magnetic coating. The magnetic-coated surface faced inward, so 
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that it formed a magnetic layer between the two paper plies. A 15% solids content 
aqueous solution of polyvinyl alcohol was used as a laminating adhesive and was 
continuously rod coated on to the magnetic coating just before the laminating nip. 

5 The resulting product was then magnetically imaged (encoded) with a bar code using 
inductive magnetic writing equipment of the kind conventionally used for encoding the 
magnetic strips of credit cards. The resulting magnetic image was found to be readable 
using a magnetic loop reader or suitably configured oscilloscope. 

10 Example 2 

This utilized two plies of the same primer-coated paper as in Example 1, but no magnetic 
coating was applied. Instead, a magnetically-activatable aqueous laminating adhesive 
formulation was applied by rod coating at a range of different application rates to one ply 
just before the two plies were laminated in a pilot scale laminating press as described in 
15 Example 1. 



The laminating adhesive formulation had the following composition on a dry basis, and 
was applied at 50% solids content. 



20 Component 
Iron oxide 



Calcium carbonate extender 
Styrene-butadiene latex 



Parts by weight fdry basis) 
84 
16 
17 



25 Six different application rates were applied ranging from 8 to 20 g m " on a dry basis. 
This gave iron oxide contents of about 1 to 3 g m~ 2 . 



All the resulting products were magnetically imageable and readable in the same manner 
as described in Example 1. 

Example 3 

This was a variant of Example 1 in which each of the two primer-coated plies carried a 
magnetic coating, rather than just one. A lower magnetic coatweight was used (5 g m" 2 ), 
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so as to give much the same total magnetic layer coatweight. The composition of the 
magnetic coating was as in Example 1. 



10 



Examples 4 to 6 

These examples illustrate various methods for the production of a sheet of "carbonless" 
paper carrying a CF layer. The products formed are illustrated in Figure 2, in which (1) 
represents sheets of paper; (2) represents pigment/binder primer co^ts applied to the 
inward facing surfaces of sheets (1); (3) represents a magnetic layer; and (4) represents a 
CF layer. 



Example 4 

In this example, the magnetic laminate product was converted into a carbonless CF 
(coated front) product via coating following the lamination process. 

15 Magnetic laminate product, of the type described in Example 1, was coated with a 50% 
solids content clay based CF coating formulation using a laboratory Meyer bar rod coater 
to obtain a coatweight of between 5-10 g/m 2 CF on a dry weight basis. The 
composition of the CF coating was : 

20 Component % weight (dry basis) 

Silton AC/PC reactive clay 55 

SPS diluent clay 30 

Styrene-butadiene latex 15 



25 The resulting CF product was imaged using colour forming chemicals transferred onto 
the reactive clay coated surface from standard carbonless CB paper, when pressure was 
applied to the 2 part-set in the manner usually associated with the usage of carbonless 
forms. A clear and legible image was obtained. 



30 The resulting CF product was also magnetically imaged (encoded) with a bar code using 
inductive magnetic writing equipment of the kind conventionally used for encoding the 
magnetic strips of credit cards. The resulting magnetic image was found to be readable 
using a magnetic loop reader or suitably configured oscilloscope. 
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Example 5 

In this example, a carbonless CF paper was base side coated with a pigment/binder layer 
and a magnetic layer and the resulting primer- and magnetically-coated CF was 
laminated against a primer- and magnetically-coated paper (produced as described in 
Example 1), using a semi-industrial laminating press. 

Carbonless CF paper of 46g/m 2 total weight was coated on the base surface with 9g/m 2 
of pigment/binder primer coat and subsequently 5g/m 2 of magnetic pigment using the 
large-scale pilot plant coater and coating mix formulations described in Example 1. 

A pilot scale laminating press was used to laminate the magnetic surface of the primer- 
and magnetically-coated CF against a primer- and magnetically-coated paper (as 
described in Example l, except that the magnetic pigment layer was reduced to 5g/m 2 on 
a dry weight basis. The reduced coating weight was achieved by dilution of the coating 
mix solids content). Both sheets were used with their magnetic-coated surfaces faced 
inwards. A high solids content commercial adhesive (Super-Lok 260, National Starch 
and Adhesives Ltd.) was used as the laminating adhesive, applied at a coatweight range 
of 5-6g/m 2 . Standard press conditions (speed, pressure and drying temperature) were 
used to generate the laminated products. 

The resulting CF product was imaged using colour forming chemicals transferred onto 
the reactive clay coated surface from standard carbonless CB paper, when pressure was 
applied to the 2 part-set in the manner usually associated with the usage of carbonless 
forms. A clear and legible image was obtained. 

The resulting CF product was also magnetically imaged (encoded) with a bar code using 
inductive magnetic writing equipment of the kind conventionally used for encoding the 
magnetic strips of credit cards. The resulting magnetic image was found to be readable 
using a magnetic loop reader or suitably configured oscilloscope. 

Example 6 

In this example, a pigment/binder primer-coated carbonless CF was laminated against a 
pigment/binder primer-coated paper (produced as described in Example l), using a 
magnetically-activatable aqueous laminating adhesive formulation. 
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Carbonless CF paper of 46g/m 2 total weight was coated on the base surface with 9g/m 2 
of primer coat using the large-scale pilot plant coater and coating mix fonnulations 
described in Example 1. 

5 

A laboratory scale laminating press was used to laminate the primer-coated CF to a 
primer-coated paper (as in Example 1) using magnetically-activatable aqueous 
laminating glue as described in Example 2, except that polyvinyl alcohol was substituted 
for styrene-butadiene latex on a weight for weight basis. Iron oxide contents of up to 
10 5g/m 2 were achieved. 

The resulting CF product was imaged using colour forming chemicals transferred onto 
the reactive clay coated surface from standard carbonless CB paper, when pressure was 
applied to the 2 part-set in the manner usually associated with the usage of carbonless 
15 forms. A clear and legible image was obtained. 

- * 

The resulting CF product was also magnetically imaged (encoded) with a bar code using 
inductive magnetic writing equipment of the kind conventionally used for encoding the 
magnetic strips of credit cards. The resulting magnetic image was found to be readable 
20 using a magnetic loop reader or suitably configured oscilloscope. 

Example 7 

In this example, a standard carbonless CF was laminated against a primer-coated paper 
(produced as described in Example 1), using a magnetically-activatable aqueous 
25 laminating adhesive formulation. The product formed is illustrated in Figure 3, in which 
(1) represents sheets of paper; (2) represents a pigment/binder primer layer; (3) 
represents a magnetic layer; and (4) represents a CF layer. 

A base weight range of standard carbonless CF papers (57, 60 and 70g/m 2 ) were 
30 laminated with their base sides facing inwards against the primer face of a primer-coated 
paper using the methodology and apparatus described in Example 6. 

The resulting CF product was imaged using colour forming chemicals transferred onto 
the reactive clay coated surface from standard carbonless CB paper, when pressure was 
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applied to the 2 part-set in the manner usually associated with the usage of carbonless 
forms. A clear and legible image was obtained. 

The resulting CF product was also magnetically imaged (encoded) with a bar code using 
inductive magnetic writing equipment of the kind conventionally used for encoding the 
magnetic strips of credit cards. The resulting magnetic image was found to be readable 
using a magnetic loop reader or suitably configured oscilloscope. The data could be 
written and read from either side of the sheet, but better results were obtained from the 
base side application of magnetic image, i.e. from the side bearing the pre-coat 
pigment/binder layer, than from the top side application of magnetic image. 

Example 8 

In this example, the magnetic laminate product was converted into a carbonless CB 
(coated back) product via coating following the lamination process. The product formed 
is illustrated in Figure 4, in which (1) represents sheets of paper; (2) represents 
pigment/binder layers; (3) represents a magnetic layer; and (5) represents a CB layer. 

Magnetic laminate product, of the type described in Example 1, was coated with a 20% 
solids content CB coating formulation using a laboratory Meyer bar coater to obtain a 
coatweight of between 3-5 g/m 2 CB on a dry weight basis. The composition of the CB 
coating was : 



Component 
CB microcapsules 
Binder starch 
Stilt starch 



% weight (dry basis) 
66 
11.5 
22.5 



The resulting CB product was used to image the reactive clay coated surface of standard 
carbonless CF paper, when pressure was applied to the 2 part-set in the manner usually 
associated with the usage of carbonless forms. A clear and legible image was obtained. 



The resulting CB product was also magnetically imaged (encoded) with a bar code using 
inductive magnetic writing equipment of the kind conventionally used for encoding the 
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magnetic strips of credit cards. The resulting magnetic image was found to be readable 
using a magnetic loop reader or suitably configured oscilloscope. 



10 



15 



20 



Example 9 

In this example, a magnetic laminate CF product was converted into a carbonless CFB 
(coated front and back) product via coating following the lamination process. The 
product formed is illustrated in Figure 6, in which (1) represents sheets of paper; (2) 
represents pigment/binder layers; (3) represents a magnetic layer; (4) represents a CF 
layer; and (5) represents a CB layer. 

Magnetic laminate CF product, of the type described in Example 5, was base surface 
coated with a 20% solids content CB coating formulation using a laboratory Meyer bar 
coater to obtain a coatweight of between 3-5 g/m 2 CB on a dry weight basis. The 
composition of the CB coating was : 

Component % weight (dry basis) 

CB microcapsules 66 
Binder starch 

Stilt starch 225 



The resulting CFB product was used to form the middle part of a 3-part carbonless set 
interleaved between standard carbonless CB and CF papers. The middle sheet was used 
to receive and transmit carbonless images when pressure was applied to the 3 part-set in 
the manner usually associated with the usage of carbonless forms. A clear and legible 
25 image was obtained on all parts of the set. 



The resulting CFB product was also magnetically imaged (encoded) with a bar code 
using inductive magnetic writing equipment of the kind conventionally used for 
encoding the magnetic strips of credit cards. The resulting magnetic image was found 
30 to be readable using a magnetic loop reader or suitably configured oscilloscope. 

Magnetic image could be applied onto either the base side or coated side of the paper. 
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Bxample 10 

In this example, a magnetic laminate product was converted into a carbonless self- 
contained or autogenous product via coating following the lamination process. The 
product formed is illustrated in Figure 6, in which (1) represents sheets of paper; (2) 
represents pigment/binder layers; (3) represents a magnetic layer; and (6) represents an 
autogenous (or self-contained) layer. 



Magnetic laminate product, of the type described in Example 1, was coated with a 20% 
solids content self-contained coating formulation using a laboratory Meyer bar coater to 
obtain a coatweight of between 4-8 g/m 2 self-contained coating on a dry weight basis. 
The composition of the self-contained coating was : 



Component % weight (dry basis) 
Silton AC/PC reactive pigment 50 
Styrene-butadiene latex 10 
CB microcapsules 20 

Stilt starch 20 



The resulting autogenous product was used to form the lower part of a 2 part set with a 
standard 80g/m 2 bond paper as the upper sheet. When pressure was applied to the 2 part- 
set in the manner usually associated with the usage of self-contained forms, a clear and 
legible image was obtained on the self-contained surface. 



The resulting autogenous product was also magnetically imaged (encoded) with a bar 
code using inductive magnetic writing equipment of the kind conventionally used for 
encoding the magnetic strips of credit cards. The resulting magnetic image was found 
to be readable using a magnetic loop reader or suitably configured oscilloscope. 
Magnetic image could be applied onto either the base side or coated side of the paper. 
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Claims: 
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15 2. 



20 

3. 



25 4. 



5. 

30 



A magnetically-activatable sheet product comprising a pair of laminated outer 
sheets between which is a magnetic layer comprising magnetically- 
activatable particles in a binder matrix, the outer sheets having sufficient 
opacity to mask the appearance of the magnetic layer; at least one of the outer 
sheets being provided on its outward facing surface with a coating which 
comprises either microcapsules containing a solution of at least one 
chromogenic material, or dispersed droplets containing at least one 
chromogenic material in a pressure-rupturable matrix, or a colour developer 
composition, or both microcapsules containing at least one chromogenic 
material and also a colour developer. 

A magnetically-activatable sheet product as claimed in claim 1, in which one 
outward facing surface is provided with a coating of microcapsules 
containing a solution of at least one chromogenic material, or dispersed 
droplets containing at least one chromogenic material in a pressure-rupturable 
matrix, and the other outward facing surface is provided with a coating of a 

■ 

colour developer. 

A magnetically-activatable sheet product as claimed in claim either claim 1 or 
claim 2, wherein the outer sheets are of paper. 

A magnetically-activatable product as claimed in claim 3, wherein the outer 
sheets are each of a lightweight base paper of weight 50 g m' 2 or less. 

A magnetically-activatable sheet product as claimed in either claim 1 or claim 
2, wherein the outer sheets are of plastic sheet material which simulates the 
properties of paper. 



A magnetically-activatable product as claimed in any preceding claim, 
wherein the primer coat is formulated from conventional coating pigments as 
used in the paper industry, for example calcium carbonate (particularly 
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precipitated calcium carbonate), kaolin or other clays (particularly calcined 
clays) and/or titanium dioxide. 



7. A magnetically-activatable product as claimed in any preceding claim, in 
which at least one of the outer sheets is provided with a pigment/binder 
primer coat on its inward facing surface. 



8. A magnetically-activatable product as claimed in claim 7, wherein the primer 
coatweight is in the range of from 5 to 15 g m" . 



9. A magnetically activatable product as claimed in any of the preceding 
claims, which comprises a first outer sheet provided with a pigment/binder 
primer coat on its inward facing surface, a magnetic layer comprising 
magnetically-activatable particles in a binder matrix, and a second outer sheet 
15 being provided on its outward facing surface with a coating which comprises 

a colour developer composition. 



10. A magnetically-activatable product as claimed in any one of claims 1 to 8, 
wherein the outer sheets are substantially identical (other than the outer 
20 coating layer(s)) and each comprises a base sheet, a pigment/binder primer 

coat and a magnetic coating applied* on top of the primer coat. 



1 1. A magnetically-activatable product as claimed in any of claims 1 to 8 wherein 
each outer sheet comprises a base sheet, and a pigment/binder primer coat and 
25 wherein the magnetic layer is formed by a magnetic coating applied on top of 

the primer coat of one only of the outer sheets. 



12. A magnetically activatable product as claimed in any of claims 1 to 8 wherein 
the magnetic layer is formed by a laminating adhesive applied as or just 
30 before the two outer sheets are brought together in a laminating press or 

similar equipment. 
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13. A method of storing digital magnetic data, which comprises writing digital 
data to a product according to any one of the preceding claims using a 
magnetic data writer. 

14. A method of reading digital magnetic data, which comprises writing digital 
data to a product according to any one of claims 1 to 12 and subsequently 
reading said data using a magnetic data reader. 
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Fig. 4 
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